In this study, rheological properties of the bread wheat flour dough from 6 wheat genotypes were determined.
. Mixolab five parameters used to evaluate the Mixolab curve (C1, C2, C3, C4, C5).
In step 1, where dough mixing properties such as stability, elasticity, and water absorption determined, an increase in torque observed until the maximum is reached [8] . C1 represents the maximum point in the first mixing step, such as water absorption, stability, elasticity, and at this stage, the dough's behavior against kneading determined.
In step 2, the consistency of the dough reduced by excessive mixing, this is an indicator of protein weakness.
The difference between the start and end of stage 2 is associated with the amount of gluten. In step 3, with the increase in temperature, a decrease is observed first due to starch gelatinization and then an increase in the concentration. In the fourth stage, the consensus decreases as a result of the amylolytic activity. The reduction in stage 4 concentration gives an idea of the stability of the starch gel during heating and is also associated with the amylase activity of flours. In the fifth phase, the decrease in temperature causes an increase in the consensus as a result of gel formation, which is thought to be related to the retrogradation of starch [8, 9, 12, 13 ] . When kneading the samples in Mixolab kneading bowl, the amount of water they take until 1.1Nm torque calculated as water absorption. In addition to the quality parameters, the glutograph device was widely used in measure of stretch gluten extension and elasticity measurements in recent years [14] . As gluten strength and quality increase, stress (sec) is expected to increase, and relaxation (BU) and stress (BU) values are expected to decrease [15] . Gluten quality value calculated using the obtained stress (sec) value is required to be higher than 5 in durum wheat According to Figure 2 and Table 1 , the highest flour yield was generally seen in red bread wheats. The highest yield of red bread wheat varieties was determined as Pehlivan with a rate of 55%. The flour yields obtained from white bread varieties were almost close and 46% flour yield was determined on average.The results of research in the literature indicate that there is a difference in the quality and yield levels of the cultivars used according to the region and conditions in which they are grown [19] [20] [21] [22] [23] . The obtained data from the Farinograph analysis are used to determine the amount of water required for flour to form dough at a certain concentration and to determine the resistance of the dough to the kneader during kneading and the development of gluten in the dough. Figure 3 shows the farinograph data of doughs from flours of white and red bread wheat varieties. Water absorption properties, defined as the amount of water required achieving optimum dough consistency, refers to the amount of liquid required to obtain the best final product with dough with good kneading and processing properties. It is desirable to have high water removal, which is an important quality criterion in bread production [5] . In this study, the average of water absorption of white bread varieties of the common wheat genotypes farinograph average of 59.3%, the average value of water absorption of red bread varieties were determined as 60.63%. The highest water absorption rate was obtained from Pandas with 61.60% and Ceyhan-99 genotypes with 58.60% ( Figure 3A ). Kitterman and Rubenthaler (1971) , which has a water removal rate of less than 60% of the soft wheat flour, over 60% of them defined as hard wheat flour [24] . Aydoğan et al. (2013) in their study of the different types of bread wheat genotypes, the highest water absorption of 62.10%, the lowest 56.40% of the average, found to be 59.85%.Dough development time is a measure of gluten strength and increases as protein content increases [1] . The length of the development time, the length of the kneading time and the quantity and quality of the core indicate the high [25] . Bread quality of flour with short kneading time is generally low. In this study, the average duration of development of white bread genotypes was 1.95 minute.
The average duration of development of red bread genotypes was determined as 8. Pehlivan with the highest stability value was found to be 18.40 minutes, and Kaşifbey with the lowest stability value was determined to be 1.70 minutes (Figure 3 .C). Stability values and development times are parallel with each other. Dogan and Ugur (2005) reported that the stability of the farinograph ranged from 2.3 to 10 minutes [26] . Increased of softening degree in the Farinograph is associated with poor gluten quality.In the study, the average softening degree of white bread varieties determined as 36 (BU) and the average softening degree of red bread varieties as 39.3 (BU). Dogan and Ugur (2005) reported that the stability of the farinograph ranged from 2.3 to 10 minutes [26] . The energy value is an essential parameter in terms of the dough's resistance to processing and the degree of workability. The higher this value, the greater the gas holding capacity and fermentation tolerance of the dough.According to the table data, although the energy value determined in the highest Pehlivan (RBW) cultivar with 106, it is generally found that white bread varieties have higher values than red bread varieties.It stated that the energy value of the flour obtained from bread wheat should be higher than 80 cm 2 and thus the gas holding capacity and fermentation tolerance of the dough would be high [25] . It was reported by Başaran and Göçmen (2003) that energy value gives information about the properties of bread.It is seen that energy values are higher than 80 cm 2 in other varieties except for Pandas and Gökkan varieties [28] . The extension resistance (R5) (BU) and extensibility (mm) of the dough are the parameters used to determine the processability of wheat to different products and the baking properties of flour [1] . The ability of the dough to hold the CO2 gas produced during fermentation is related to its ability to grow and its extension resistance. When, the dough has high extension resistance, the volume of bread increases [3] . White bread varieties showed high extension resistance than red 146-208 mm [30] . Extensibility value (mm) was higher in red bread wheat varieties than white bread varieties.
In this study, the maximum extensibility (Rm) value was found higher in white bread varieties. The maximum extensibility (Rm) value belongs to Kaşifbey variety with 624 (BU). Maximum extensibility (BU) is reported to be significantly affected by the protein content of flour. In many studies, it stated that the extensibility value increases with increasing protein content [31] [32] [33] .
In general, it found that the resistance of the dough to extension (R5), the maximum resistance of the dough to extension (Rm), the energy (A) expressing the curved area and the ratio value were higher in white bread wheat varieties. The extensibility (mm) value was higher in red bread wheat varieties than white bread varieties. The extensibility (mm) value is related to the elasticity of the dough.
Mixolab analysis
Mixolab device is a device that determines the rheological properties and changes of the dough by increasing or decreasing the temperature values of the flour during dough formation [34] . There are many studies using mixolab in determining rheological properties of bread dough [9, 35, 36] . Mixolab results provide a wealth of information on dough baking properties, flour compositions, ingredients or similar [37] [38] [39] [40] Table 2 shows the mixolab values of the doughs of wheat varieties.
between C2 torque and other properties examined, it found that there was a negative relationship with protein ratio. The starch gelatinizes due to the increased (90 ° C) temperature in the C3 region and the resistance of the dough to kneading increases. The steep slope of the graph may be desirable in bread assessments. Reducing the consistence from C3 to C4 gives an idea of the stability of the starch gel during heating and is also associated with the amylase activity of the flour. C3tork value was found to be 1.56 for white bread varieties, 1.69 for red bread varieties. While Gökkan variety has the lowest value, Sagitorya (RBW) variety has the highest value. In the C4 zone, the temperature is kept constant at 90 ° C. Here, the reduction of the consensus from C3 to C4 gives an idea of the stability of the starch gel during heating. It is associated with the amylase activity of flour and provides information about the level of amylase enzyme. In this study, the highest C4 torque values found in Sagitoria with 1.609 Nm and the lowest in genotypes with Gökhan with 1.344 Nm.
The decrease in temperature in section C5 (from 90°C to 50°C) is associated with retrogradation of starch with the cooling of the dough [8, 9, 12, 13] . In this case, when the starch molecules are cooled, the water molecules go into the Free State, the resistance of the dough to the kneading arms increases and the starch hardens. The C5 value should be low in that the bread is stale later. In this study, the highest C5 torque value measured in Pehlivan cultivar with 2.661Nm. The lowest C5 torque value determined in Gökkan variety with 1.917 Nm. Szafranska (2010) in their work the lowest value of C5 torque 1.42 Nm, the highest value was 3.26 Nm. C5 value was 2.09 Nm for white bread variety and 2.47 Nm for red bread variety [44] . Water absorption is the amount of water that the samples take up to 1.1 Nm torque when kneading and the dough should reach a torque of 1.1 Nm in the C1 region for a long time in terms of the stability and stability of the dough. This time should be extended. In genotypes with strong protein structure, this time is expected to belong. Three different angle values (α, β,γ) were indicated on the mixolab graph in Figure 5 . The average α angle of white bread wheat varieties was 0.06, and that of red bread varieties was 0.07. The angle α is called the steeper, the weaker the gluten, the narrower, the stronger the gluten. The values of the two varieties were determined to be very close to each other. The β angle was 0.21 for white bread wheat varieties and 0.36 for red bread varieties.
The β angle, the more perpendicular the dough, the lower the viscosity of the dough is hard, and vice versa, the dough is called softer fluid. According to these data, the dough obtained from red bread wheat varieties is harder. It provides ease of visual evaluation in the evaluation of sample profiles previously analyzed with profile graphs.
In this study, all varieties had the highest value in terms of water removal capacity from profile values. Ceyhan-99 varieties in terms of kneading properties, Gökkan varieties in terms of gluten properties, Sagitoria varieties in Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 January 2020 doi:10.20944/preprints202001.0172.v1
terms of viscosity value, Pehlivan varieties in terms of amylase value, Pehlivan and Pandas in terms of starch retrogradation varieties were found to have the highest value.
Glutograph analysis
Extension and elasticity of the flours of red and white bread wheat varieties determined with the Brabender
Glutograph-E (Brabender, Duisburg, Germany). As gluten strength and quality increase, stretch (sec) value is expected to increase, relaxion (BU) and stretch (BU) value are expected to decrease [18] . Glutograph values of wheat flour used as in Figure 7 . Glutograph is a device that expresses the resistance of wheat protein gluten to stretch time in seconds (sec) [14] .
Generally, flour with a strong gluten structure has a high value of seconds. In the glutograph analysis, stretch (extension) is the measure of the elongation of gluten and relaxation (stretching) is the measure of elasticity.As the gluten strength and quality of flour increased, it is expected to increase in stress (sec), decrease in relaxation (BU) and strain (BU) [18] . According to the Figure 7 , the wheat with the highest stretch value (BU) is the red bread wheat group. Stretch the value of Pandas varieties in this group determined as 767 (BU). Stretching value of white bread wheat was found to be less than that of red bread wheat. The evaluation in terms of elongation value is in parallel with the stretch values. The highest elongation value determined as 112 (BU) value for Pandas varieties, which is a red bread variety. Glutograph extension time determined as 10 seconds for all cultivars. Glutograph stretch (BU) or relaxation values range from 406 to 767 (BU).
In a study investigating the quality criteria of some bread genotypes, found that the elongation (s) values ranged from 9-125 s to 80 s, the relaxation (BU) values ranged from 198-715 BU and the average was 557.7 BU [46].
Based on this information, it concluded that white bread wheat varieties are more suitable for bread production.
Conclusion
In this study; rheological properties of flour dough obtained from white and red bread wheat varieties were measured using farinograph, extensograph, mixolab and glutograph devices and relationships between varieties were determined. In extensograph application, it determined that white bread varieties had higher gas holding capacity, and dough showed more resistance to elongation. The extensibility value associated with the elasticity of the dough was higher in red bread wheat varieties. Mixolab is a device that determines the rheological properties of the dough during the dough formation and changes in temperature. In this study, kneading properties of Ceyhan-99 varieties, gluten propeties of Gokkan varieties, viscosity value of Sagitoria varieties, amylase values of Pehlivan varieties, starch retrogradation of Pehlivan and Pandas varieties were high.
According to the result of Glutograph measurement, the stretch time was determined as 125 seconds in all cultivars. As gluten strength and quality increase, stretch (sec) value is expected to increase and stretch (BU), and strain (BU) values are expected to decrease. Stretch (BU) and strain (BU) values of white bread wheat varieties were lower than those of red bread wheat varieties.
It concluded that the use of the parameters of these four analyzes in determining the quality of the dough was prominent in the evaluation of bread wheat varieties.
